The effects of lithium ion and other agents on the activity of myo-inositol-1-phosphatase from bovine brain.
myo-Inositol-1-phosphatase has been partially purified from bovine brain. The enzyme has a molecular weight of about 58,000. Both L-myo-inositol 1-phosphate and D-myo-inositol 1-phosphate are hydrolyzed by the enzyme as well as (-)-chiro-inositol 3-phosphate and 2'-AMP. Triphosphoinositide is not a substrate. The phosphatase is completely dependent on Mg2+, which has a Km of 1 mM. Calcium and manganese ions are competitive inhibitors of Mg2+ binding with Ki values of 18 microM and 2 microM, respectively. Lithium chloride inhibits the hydrolysis of both L- and D-myo-inositol 1-phosphate to the extent of 50% at a concentration of 0.8 mM. The phosphatase from testis is similarly inhibited by lithium. Lithium ion is a noncompetitive inhibitor of Mg2+ binding and an uncompetitive inhibitor of myo-inositol 1-phosphate binding. Because lithium chloride administration elicits both an increase in the levels of myo-inositol 1-phosphate and a decrease in the levels of myo-inositol in rat brain (Allison, 1978), and because these actions are blocked by anticholinergic agents, we examined the effects of cholinergic agonists and antagonists on the enzyme and found none. The possibility that the inhibition of this enzyme by lithium ion is related to the pharmacological actions of lithium is discussed.